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CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-99
SEPTEMBER 24, 1980

1. Name of fault

San Andreas and Harris Ranch faults.

2. Location of fault

HolTister 7.5 - minute guadrangle, San Benito County

3. Reason for evaluation

Part of 10-year evaluation program (Hart, 1980) and request by T.C. Smith,
California. Department of Parks and Recreation.
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U.5. Geological Survey, 1966, Aerial photos WRD 1721 to 1736, black and white,
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U.S. Geological Survey, 1966, Aerial photos WRD 1982 to 1992, black and white,
vertical, scale approximately 1:12,000.
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- vertical, scale approximately 1:36,000.
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h. Review of available data, air photo interpretation, and field checking

The San Andreas fault zone depicted on the 1974 Special Studies Zones
(SSZ) Map of the Hollister 7.5-minute quadrangle was based on fault traces by
Taliaferro (1948) and Rogers (1973} (figures 1, 2). Most of the land surface
along the fault has not been significantly altered by man., although areas in the
Hollister Hills State Vehicular Recreation Area (HHSVRA) have been modified by

road grading and offroad vehicle activity.
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San Andreas Fault

The San Andreas fault in this Fault Evaluation Report (FER) study area
is a complex zone of near vertical. to vertica1‘fau1ts with right-lateral strike—
511ip disb}acement. The fault zone varies in width from 10 feet to greater than
1,000 feet (Rogers, in press; Smith, 1980; this report, figure 3). However, the
most recently active traces are generally rectilinear and well-defined. Geo-
morphic evidence supporting right-lateral faulting, such as the 4,000-foot
‘offset of Bird Creek, can be observed along the fault trace (figure 3).

Historic fault creep is well-documented along this segment of the
San Andreas fault. Fault creep has been observed at the 5t. Francis Retreat
along the northwestern-most trace of the fault. Fault creep at the Almaden
Winery at the southeastern-most part of the fault trace has been recognized
since the Tate - 1950's. The rate of right-lateral displacement at the winery
averaged 0.5 inches per year for the period 1948 to 1959 (Tocher, 1960).
Creepmeters installed by the U.S. Geclogical Survey are located in the winery
and about 2% miles northwest of the winery on a gently sloping stream terrace
(figures 2, 3). Fault creep rates measured during the period 1976 to 1977
averaged 0.45 inches per year (Schulz and Burford, 1979). Smith (1980) reports
that two small dams across Bird Creek are right-laterally warped.

The southern extent of surface fault rupture from the 1906 M8+ earthquake
occurred northwest of the FER study area, near 5an Juan Bautista. However,
reports from Harris Ranch property owners indicate that the 1906 fault trace
may have extended farther southeast into the FER study area (Smith, 1980).

Howard Harris, former owner of the Harris Ranch property (HHSVRA), reported
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seeing "the furrow in a few places when he arrived in the 1920's" {Smith,
1980). Smith does not indicate a specific location for these fault traces.

A geologic map of the Hollister 15-minute quadranglie by Dibblee was
published in 1975, Dibblee depicts the San Andreas fault as a single,
continuous trace that represents only a generalized location. Dibblee's
(1975) fault trace will not be evaluated in this report,

Traces of the San Andreas fault based on air photo interpretation of
1966 WRD photos (USGS) and 1974 low sun angle color photos (USGS) by this
writer generally agree with traces shown by Rogers {in press) and Taliaferro
(1948) (figures 2, 3). The approximately located trace of Taliaferro south of
the St. Francis Retreat is located within old landslide deposits and reliably |
cannot be followed (figure 3). Rogers' inferred and concealed trace of the
San Andreas branch fault along Cienega Road cannot be followed northwest of Vine-
yard School (figdres 2, 3). The querried fault creep locality (figure 2) along
this fault trace was examined by Smith (1980) and no evidence of fault .creep was
observed.

Geomorphic evidence for Holocene surface faulting along the main trace of
the San Andreas fault can be observed along most of the fault trace and includes
s5carps,. closed depressions, offset streams, tbnaI 1ineaments in alluvium,
shutter ridges, beheaded drainages, benches, sidehill troughs, and offset
man-made features such as offset rows of grapevines (Steinbrugge and Zacher,

1960) (figure 3).

Harris Ranch fault

The Harris Ranch fault shown on the 1974 SSZ Map of the Hollister quad-

rangle is based on Rogers (1973) (figure 2). This fault trace is curvilinear



FER 92
5

and is generally parallel to the main trace of the San Andreas fault. The
decision to zone the Harris Ranch fault was based on a moletrack observed
by Rogers during field mapping in the mid-1960's (Rogers, 1973; in press;
p.c., 1980), Rogers assumed this feature was related to faulting and that it
may have formed in April 1961 when earthquakes of M5.6 and M5.5 occurred

10 miles southeast of the moletrack location {Rogers, p.c., 1980; Real and
others, 1978). The moletrack may also have been formed by expansive fault
gouge or clay seams (Rogers, p.c., 1980).

Rogers (in press) shows a parallel fault trace east of the Harris Ranch
fault in a revised edition of his 1973 map (figure 4). Gravel deposits of mid-
Pleistocene age (Rogers, in press) are shown to be offset by the Harris Ranch
fault (figure 4). Rogers shows older landslide depasitS‘offsét‘right—1atera1]y
by the two traces of the fault (figure 4). However, about 2,500 feet southeast
of the offset landslide deposits the Harris Ranch fault does not cut older
alluvial deposits (late Pleistocene?) (Rogers, in press) (figure 4).

Interpretation of 1966 WRD air photos (USGS) by this writer indicates
that the Harris Ranch fault is primarily expressed by saddles, notches, and
Tinear drainages in Pliocene Purisima Formation (fiqure 4). Geomorphic evidence
of recent faulting cannot be found along most of this fault trace, except for
the very northwestern-most segment that joins the main trace of the San Andreas
fault (figure 3). Bedding in the Purisima Formation strikes parallel to the
San Andreas fault and dips steeply to the southwest near the fault (Dibblee,
1975; Rogers, in press) (figure 4). Differential erosion forms many aligned
saddles, notches, and resistant ridges that control drainage along a similar
trend with the Harris Ranch fault. Geomorphic and stratigraphic evidence tends

to support the interpretation of differential erosion along bedding vrather than
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faulting, although faulting along bedding planes cannot be precluded (Smith,
1980), Evidence for systematic right-lateral offset of old landslide deposits
or present drainages cannot be observed on 1966 WRD ajr photos (USGS).

The motetrack observed by Rogers is critical in establishing the recency
of movement along this fault trace, A field check of the area of Rogers'
moletrack was made in early May 1980, although it was doubtful the feature
would have been preserved over the intervening 15+ years. The moletrack shown
by Rogers is located along the base of a steep scarp that can be demonstrated
to‘be part of an active landslide feature (figures 3, 5).

A sinuous "moletrack" about 30 to 40 feet Tong was observed during the
field check {(photo 1), and was on the location and trend of Rogers' trace
of the Harris Ranch fault. The "moletrack" was very fresh and coincided with
a scarplet with a vertical displacement of about & to. 8 inches, northeast
side down. Pull-apart fissures occurred along both sides of the "moletrack".
The "moletrack" was Tocated on the middle scarp/bench interface of a sequence
6f three scarp-graben-bench features (figure 5, photos 1, 2}. Fresh pull-apart
fissures adjacent to the "moletrack" and coincidence of the "moletrack' with
the interface of a scarp and bench. indicate that landsliding is the cause of
all these features.

A possible explanation for the formation of a moletrack-Tike feature on
a landslide s shown in figure 5. Two minor landslide s1ip surfaces and associ-
ated tension cracks form a double scarplet. These tension cracks enlarge,
collapse, and erode to a moletrack-like feature (figure 5). Sinuous tension
cracks in association with fresh scarplets along bench/scarp interfaces (photo 3)
ahd‘51ight1y'hummocky‘topography elsewhere to the north of this location fur-
ther support the landslide explanation (figure 3).
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a‘?f The re1at1ve1y ephemersl neture of the “mo1etrac ﬁ and open fissures

‘.(grabens) 1nd1cate that downs1ope movement had oocurred at th1s 10ost1on ‘;ibf.”
| f w1thin ‘8. few months pr1or to the f1e1d check Hesvy rsins dur1ng the Tater' “f
winter months no doubt osused the renewed downh111 movemsnt | .

| 51m11ar 1snds11de features (scsrp and bench) osn be observed on 1966 .
-‘1wRD ssr photos 1727 and 1728 (UEGS), suggest1ng that. downs1ope movement may be -
| an. on go1ng process (f1gure 3) S1nee geomorph1c ev1dence of resent feu?ting
“sannot be found along the Hsrr1s Rsneh fau1t traoe oorthwest and southeast of B I
'this 1ocat1on, 1t 1s c0ne1uded thst the mo]etrac observed by Rogers 1n the

mid- 1960 s s re1ated to 1ends11d1ng rsther then fau1t1ng

6. Conclus1ons

San Andreas Fau1t

The ‘5an Andreas feu}t 1s genera]ly we11 defined in most of the FER study B
area and is de11neated by geomorph1c features 1nd1cat1ng HoTocene fau1t1ng
: (Rogers, in press, f?gure 3 this report) Fau1t creep s we]T—documented

s]ong the Ssn Andreas fau1t 1n the study aree (Tooher 1950 Rogers and Nason,

19715 Nason, 19713 Schu1z and Burford 1979) “The . average. rate of fau1t creep S

S d1sp1aeement of 0.45 to 0 5 1nohes per year hss not changed s1gn1f1oant1y

ist the A]msden winery in the 1sst 30 yesrs (Toeher 1950 5chu1z and. Burford,
1979) Fau1t traces 1dent1f1ed by Rogers (in press) and shown on f1gure 3 of.'

h_.th1s report adequate1y de11neate the Ho]ocene sctive trsces of the San Andreas

 fault.

oy

.‘Herrxs Ranch Fault

There is no. ev1dence for Ho1ooene surface feu1t1ng along. traoes of the

eHarr1s Rsnch fault of Rogers (1n press), exoept for the northwestern-most
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trace that joins the main trace of the San Andreas fault (Smith, 1980; this
report, figure 3). The moletrack observed by Rogers during field mapping in
the mid-1960's is located in an area of active landsliding (figures 3, 5).
A "moletrack" feature in the area reported by Rogers was observed by this
writer during a field check in early May 1980. The "moletrack” was associated
with a distinctive scarp-graben-bench sequence characteristic of active land-
sliding. It is con¢luded that the moletrack observed by Rogers was probably

formed by landsliding rather than surface faulting.

7. Recommendations

San Andreas Fault

Rezone for special studies traces of the San Andreas fault shown on figure 6,
based on Rogers (in press), and figure 3 of this report.

Haryis Ranch Fault

Delete the fault traces shown on the 1974 SSZ Map of the Hollister quad-

rangle, except for those traces shown on figure 3.

8. Report prepared by Wiiliam A. Bryant, 9-24-80.
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Figure 5 (to FER-99). Diagram of scarp-graben-bench sequence i
observed at location where Rogers mapped moletrack feature
in mid-1960's. Observation by E. Hart and author made on |

May 1, 1980. |
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Figure 1 (to FER~99). 1Index to main faults and Special
Studies Zones, Hollister quadrangle (from CDMG Special

Publication 42, p. 13).




Photo 2 (to FER 99). Scarp—graben—bench sequence characteristic of the .

location of Rogers' moletrack; view looking édutheast. Scarp is in the
right part of the photo and the bench occupies the center and left part
of the photo. The graben is situated at the base of the scarp where the
observer is standing. Two additional sets of scarp-graben-bench features

occur downslope (left) of this location (see figﬁ:je 5).




hoto 1 (to FER 99). A sinuous "moletrack" feature observed during a field check,
May 1980; view looking northwest. The feature was in the same general

Jocation as the moletrack observed by Rogers in the mid-1960's. The

"moletrack” in the photo does not extend more than about 10 feet beyond

the observer.
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Photo 3 (to FER 99). Close-up of pull-apart graben located in vicinity of

"moletrack" feature (see photo 1). The graben is located at the base of a

scag)thatis associated with landsliding.
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